Phenotypic plasticity of avian embryonic sympathetic neurons grown in a chemically defined medium: direct evidence for noradrenergic and cholinergic properties in the same neurons.
Avian embryonic sympathetic ganglia possess both catecholaminergic and cholinergic features and can synthesize noradrenaline (NAd) and acetylcholine (ACh) simultaneously. In the present study we sought to determine (1) whether or not this coproduction of NAd and ACh corresponds to the existence of two non-overlapping populations, and (2) to what extent the levels of synthesis are influenced by non-neuronal ganglion cells. We have focused on the correlation between the immunocytochemically demonstrable presence of the noradrenergic and cholinergic enzymes tyrosine hydroxylase (TH) and choline acetyltransferase (ChAT), respectively, and the synthesis of the corresponding neurotransmitters in embryonic quail sympathetic neuronal and non-neuronal cells purified by fluorescence-activated cell sorting. We show that (1) freshly sorted neurons synthesize both NAd and ACh, whereas non-neuronal cells produce neither; (2) the overwhelming majority of the sympathetic neurons display TH immunoreactivity; (3) about half of the TH-positive neurons are recognized by an anti-ChAT antibody in an artificial medium that selectively enhances synthesis and/or accumulation of ACh; (4) the non-neuronal cells are important for survival of the neurons and potentiate their synthesis of ACh in this medium, and (5) finally, we present evidence that expression of TH in noradrenergic neurons and in small intensely fluorescent cells of sympathetic ganglia is differentially regulated.